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Abstract
Objective-To determine factors associated with completed suicide in young parasuicide patients.
Design-Case-control study. Setting-Regional poisoning treatment centre in a teaching general hospital.
Subjects-Patients who, between 1968 and 1985 when aged 15-24 years, were admitted to the regional poisoning treatment centre because of deliberate self poisoning or self injury. Cases (n=62) consisted of those who by the end of 1985 had died locally from either suicide (n=41) or possible suicide (n=21). Controls (n= 124) were patients who were known not to have died locally during the study period. Two controls were selected for each case, matched by sex, age (within two years), and length of follow up.
Main outcome measures-Possible predictors of completed suicide.
Results-Univariate analysis (conditional logistic regression) showed that risk of death due to suicide and possible suicide was associated with six factors: social class V (odds ratio 2-7, 95%/o confidence interval 1 1 to 6.7), unemployment (2.8, 1-4 to 5.8), previous inpatient psychiatric treatment (4.9, 2-2 to 10.9), substance misuse (3.3, 1-6 to 6 8), personality disorder (2.1, 1-03 to 4 4), and previous attempted suicide (2.3, 1-2 to 4.4). Multivariate analysis identified two factors as significantly contributing to the model that best discriminated between the cases and controls: substance misuse (alcohol or drugs, or both) (adjusted odds ratio 3.9) and previous inpatient psychiatric treatment (3.7) . These factors seemed to be associated with suicide after attempted suicide in both the short term (less than 12 months) and the long term (one year or more) and were also identified when the analysis was restricted to subjects who definitely died by suicide and their controls.
Conclusions-Suicide after parasuicide in young people is associated with substance misuse. This suggests that prevention of suicide in young people who attempt suicide might be improved by close liaison between general hospital services for patients who have attempted suicide and services for young substance misusers and by measures aimed at preventing substance misuse in young people.
Introduction
In the United Kingdom parasuicide (attempted suicide) is common in young people, particularly teenage girls and young men.'3 After parasuicide there is a considerable risk of eventual suicide. Within a year after a suicide attempt about 1% of adults die by suicide, and this risk remains increased several years later.45 The risk of suicide after parasuicide in adolescents, while probably lower than that of adults, is still considerable. In a group of 16-20 year old self poisoners followed up for a mean of 2-8 years in Oxford, suicide or probable suicide occurred in 0-32%. 6 An increased risk of suicide has been found in other studies, probably reflecting different characteristics of the initial cohort; for example, suicides occurred in 4.3% of Swedish adolescents who attempted suicide and were followed up for 10-15 years. 7 If positive steps are to be made towards achieving targets in The Health of the Nation regarding suicide prevention8 it is important to try to identify risk factors for suicide after parasuicide in the young, especially in the light of the recent rise in rates of completed suicide by young men" and the high proportion of young people who commit suicide who have previously attempted suicide."' Although there is considerable knowledge of risk factors for suicide after parasuicide by adults,5 ""-this is not so for the young, among whom only relatively older age, male sex, violent attempts, and bipolar or psychotic (probably schizophrenic) disorder have so far been identified as risk factors. 67 We report a case-control study of suicide after parasuicide in young people (15-24 years Cases were subjects who, after one or more episodes of parasuicide, were known according to official records to have died during the study period while resident in Edinburgh either from suicide, or from "possible suicide" (that is, an "undetermined" cause).
For each of the cases two controls were identified, matched by sex and age within two years. The first control was the last matched subject admitted before the index case and the second was the first matched subject admitted after the index case. Thus This method of analysis takes full account of the matched structure of the data and makes allowance for any missing values on any variable. Full details relating to these statistical methods may be obtained from a standard textbook.5
Results

STUDY POPULATION
In total there were 62 cases, consisting of 41 suicides and 21 possible suicides, and 124 controls. Of both the cases and controls, 56% were male and 69% were aged 20-24 years at the time of parasuicide.
UNIVARIATE ANALYSIS
Six variables (out of 28 examined) significantly discriminated between the cases and the controls (table). The variable drug misuse was a significant discriminator (odds ratio 2-6, 95% confidence interval 1-2 to 5 9) and the variable alcohol misuse was of borderline significance (2-0, 0 9 to 4 4), but the two variables were combined (substance misuse) because of the known association and overlap between them, especially in young people. The combined variable provided better discrimination between the two groups than either component by itself.
MULTl IVARIATFE ANAL,YSIS
Five of the six variables identified in the univariate analysis (unemployment, previous inpatient psychiatric treatment, substance misuse, personality disorder, previous parasuicide) were entered into the multivariate analysis. Social class was omitted because of the relatively large number of cases for which the information on this item was missing; its inclusion would have substantially reduced the number of matched sets available for analysis since matched sets for which information was missing for either the case or both controls were automatically excluded from the analysis. Furthermore, several variables that are highly correlated with social class (overcrowding, unemployment, debt) had been examined separately in the univariate analysis. The multivariate analysis was based upon 48 matched sets of cases and controls.
Two factors significantly contributed to the model that best discriminated between cases and controls. The first was substance misuse (adjusted odds ratio 3-9) and the second was previous inpatient psychiatric treatment (3 7 All explanatory variables not included in the multivariate selection process were used separately to extend the final model selected from the multivariate analysis. A score test was used to determine whether, after explaining variation due to substance misuse and previous inpatient psychiatric treatment, any of the variables were significantly associated with risk of suicide; none were. Therefore the model arising from the multivariate analysis remained unchanged.
A further analysis was conducted in which the time interval between the final act of parasuicide for each individual when aged 15-24 years and death (suicide or possible suicide) was entered together with substance misuse and previous inpatient psychiatric treatment. The aim was to determine whether there was evidence of an interaction between time to suicide and either of the two variables identified from the multivariate analysis. The cases (and their controls) were divided into two groups: in the first group of cases (n=27) the time interval between parasuicide and death was less than a year and in the second (n=35) the time interval was one year or more. There was no evidence of an interaction between time interval and either substance misuse or previous inpatient psychiatric treatment. Thus substance misuse and previous inpatient psychiatric treatment seem to be risk factors for suicide and possible suicide in both the short term and the long term.
SUICIDES ALONE
In a separate analysis based on the 41 definite suicides and their controls, three of the six variables that significantly discriminated between the cases and controls in the main analysis still did so: previous inpatient psychiatric treatment (5-2; 2-0 to 13-2), substance misuse (3 5; 1-4 to 8 5), and previous parasuicide (2-7; 1-2 to 5 9). When these three variables were entered into a multivariate analysis, previous inpatient psychiatric treatment (adjusted odds ratio=4-6) and substance misuse (3 2) again contributed to the model that best discriminated between cases and controls.
Discussion
This is one of the first studies in which a large number of adolescents and young adults who attempted suicide have been followed up long term and the factors associated with death by suicide identified. Clearly, the key factors that emerged are unlikely to be the only ones associated with increased risk of suicide after parasuicide in this age group, the investigation being restricted to the variables included in the monitoring forms used by the regional poisoning treatment centre. Matching the cases and controls in terms of sex and age eliminated the possibility of assessing the predictive power of these two factors. However, both are already known to be associated with suicide risk in young people who have attempted suicide.
A further methodological limitation is that, for practical reasons, deaths from suicide were ascertained only for subjects who were resident in Edinburgh at the time of death. Parasuicide patients who completed suicide after having moved from Edinburgh were not identified. This incompleteness presents two potential problems. Firstly, some controls may have completed suicide after having moved from Edinburgh. The effect of such misclassification (that is, cases being regarded as controls) will be to underestimate the odds ratio associated with explanatory variables. At most one or two cases will be present because of the small absolute risk of suicide after parasuicide in young people." Secondly, and more importantly, if the aetiology of suicide of subjects no longer resident in Edinburgh were different from that of individuals who remained in the city-for example, with regard to personality factors-then bias might be present. Thus conclusions drawn from our findings must be regarded as provisional and requiring confirmation in a cohort that has been followed up completely.
The main finding is the association of suicide after parasuicide in young people with current substance misuse, including misuse of alcohol or drugs, or both. Substance misuse was important as a risk factor in both the short term and the long term. Alcohol misuse refers to alcohol addiction or chronic alcoholism, drug misuse refers to the habitual misuse (by any route) of mood altering drugs (including opiates, cocaine, LSD, stimulants, sedatives, and solvents). It is also known from previous research that both alcohol and drug misuse are general risk factors for suicide in young people. [17] [18] [19] [20] [21] Substance misuse might be determined by other factors more directly associated with suicide risk. Personality difficulties are perhaps the most likely, although personality disorder did not emerge as a factor in the multivariate analysis in our study. Even if other factors are relevant our findings and the previously recognised associations between substance misuse and suicidal behaviour mean that this factor is important as it seems to identify a high risk group. Thus there is a need for better prevention of alcohol and drug misuse through educational programmes in, for example, schools and the media; earlier detection and treatment of young substance misusers; and close links between general hospital services for parasuicide patients and substance misuse services so that as many as possible substance misusers can have the opportunity of receiving prompt treatment.22 23 The other main factor associated with future suicide in this study was previous inpatient psychiatric admission. This could reflect predisposition to develop psychiatric disorder, although if so it is surprising that psychiatric disorder (excluding substance misuse) identified at the time of the index suicide attempt was not associated with eventual suicide. This may be because formally diagnosed psychiatric illness is more effectively treated than personality disorder or social chaos. A proportion of the previous admissions may have been due to substance misuse, but we were not able to refer back to detailed information about the admissions to clarify this point.
Some of the factors that in the univariate analysis significantly discriminated between the cases and controls did not contribute to the final model in the multivariate analysis, but this does not mean that they are unimportant in terms of risk of eventual suicide. If larger numbers of subjects could have been included in the study then these factors may have emerged as statistically significant. Unemployment is associated with both parasuicide 42, and suicide,)7 although the causal interpretation is unclear.23 Similarly, personality disorder in adults has been linked with both parasuicide and suicide.23 A previous suicide attempt is a major risk factor for eventual suicide in adults5 11 12 and in patients with various psychiatric disorders.3' Although low socioeconomic status is associated with greatly increased risk of parasuicide,2 it has not previously been linked to increased risk of subsequent suicide. Low socioeconomic status did not contribute significantly (p=0097) to our multivariate model after substance misuse and previous inpatient psychiatric treatment had been fitted. However, a large proportion of patients had data missing on this variable because they had no occupation by which they could be allocated to a social class category.
The low base rate of suicide after parasuicide and the relatively low power of known risk factors to discriminate between those with high risk of eventual suicide and those with lower risk mean that prevention of suicide through detection and treatment of risk factors is a daunting task.3'3 However, the findings of this study suggest that focusing therapeutic attention on misuse among young people referred to hospital because of parasuicide could have several benefits, not the least being a possible contribution to The Health of the Nation 's suicide targets through prevention of suicide in the young.
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